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Gamma bursts are now universally accepted as having an origin

associated with neutron stars. The intensity inferred for an origin local

to our region of the Milky Way is

solar mass, The distribution and

curve then allows for the large

then clo~e to the Eddington limit for a

intensity versus nlulll)er,the log N log S

departures frtim slope 3/2 considered by

Jennings
1,2

and Jennings and White, Tt:e probable idt’ntification of t.hc

location of one event by Schaefer3 further suggests a local original within

the galaxy and hence neutron stars. The dif”fjculty with any simplistic

mechanism for the production of gamma bursts in the vicinity of” a neutron

4,5
star is t-tic’extreme nontherrntilcharacter 0{” the spectrum aud tll(’l~lrgv

thickr)ess associated with a griivita!ion~~lenergy rrleasr ou tht$ neutron

st.4r, The gravit~t ioni]]hinrfing is ttl(’of thr order of’ 1/10 to 2/10 of th(’

rest rtl~tt(*rrenching s neutron stur surfucr, whirllwould scrm to be n l~krly

myx.imum spccii’iu energy density source for i) ~nmrntihur~t, Sin(r ttlr

t-esljltingthicknc~r+ for cchnpton Ncuttt’ring i~ T ‘“ 105, t1)(*mr(.l)nn i sm f oi

prc)(fllCillK n Lhi[) sprctrum, higtl t~mprrature r~dintioti i~ Rtill obs(.lllr.

!+omehow :)r otllt’r tho rndi~tiou muNt find ltN way drollnd thr matter th~tt 1~

relc’fitiinK Lhc ~nrrgy. ‘1’htMname ;Irgumellt{H rxnKKt*riltF(l100-!’01(!II tllr

envrgy source is thrrmonu[lenr, }Ie(’Jlllr!rthe N\}r(’lfil’ ?ller~y (!PI1!)lLYl’PIP/lNt’d



2

is 100 times smaller per gram of matter. Explanations of gamma burst

spectra that are made independent of the thickness of the radiating matter

suffer because of this one major difficulty.

The March 5 event is singular in many aspects but particularly the

rspectrum is softer by a factor of 3. The spectrum is soft enough such that

it is reasonable to model the radiation emitted as being black body antf

further a black body temperature associated with either accretion or ii

thermonuclear origin, The fact that the blark body radiation f~ux even for

this softer spectrum would vast ly exceed the Eddington limit for gravitti-

tional sLress can be circumvented by the constra.inL of a strong ma~nctic

field.6 The same strong field, however, absolutely insures a black l)o(iy

sprctrutnof emit ted photons,

Ri+(litit_~})n‘lh(?rrnilli~ati(]n in Magncti(,F!c_l~s.. ... ...----- ...— .-.

A liigll-tcm;~(’ratlir(’p]i~~miland u sLruIlg magnet ic fi(’l(iemits tlilrmolli(-s

of ttle cyclc)troII fr(’(~uen(y,
7

Thr$ f’icld sLrength nr(’(’ssuryto (’onf’inrth(’
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Spectral Mechanisms

A classical modeling of the high temperature nonthermal gamma burst

4
spectrum has been as Bremsst;ahlung and more recsl.tly as cornptonized black

body radiation.
5

A problem with both of these mechanisms is a combination

,of the thinness of

necessary nontherrnal

emissions. In order

plasma must be less

the required emission region and then the resulting

heating of the electrons leaaing to the respective

for Bremsstrahlung to be the saurce of the photons, the

than 1/100 of a compton mean free path thick so that

8
comptonization of the low energy photons of Bremsstrahlung does cot over-

whelm the energetic of the emitted radiation. The comptonization of an

already preformed, soft photon di.strit)utionfrom a low temperature black

body (kT = 400 400 to 1000 eV) as suggested by Fenimore et als allows for a

si.gnif,icantlygreater thickness of hot matler, T of the order of 1 tc> 2

comptall mcarl free ptith:;. Eve~l this l~rger thickness poses an extraorriil’ary

constraint on elrrtron heating. ]n order to supply the thermal energy of

Lllrclectrotls nccrssary to comptotl brat th(~soft photon souIcc and as~uming

f’l]rtl)crth~t thv n]ilttrris (iistril)utr(iil)it Lhi(klless corrcfi])ending to the

radius 01 Lhr rielltron star, th(’ tl(’i)tirlg Of 111(’ vl~’ct.ronr+ muht tlk( ])la(’(*

rrrdrroi]tly in Irsfi tllall a n)icrost’coild. This short timr !Jrc(’lu(lcsCoIJl~;rrti)

collisions hy mnny orders of’ m~t~~litu(l(’ (10:), f“or z = 1 or t)y 1!)0 fo? F{*) :*ml

R() :IIly rlu~~i(’rrlly

If matte! is

propor4cd rlrrtroll Ilt’ntillgmrcilrri~itlmi)rc’onl(’sIlnlikrl:~.

Chnrgr Srpornt ion Jln(iPhoton t{r’ntif~~

I)eillgncrr(’tr(tonto u nclllroll ntar n1 (’!OHe to Lllr
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of c!large separation. The actual charge separation needed to produce the

balancing electri~

trostati: force on

through the photon

~quilibrium between

the ions, relative

eld E = m M G/Rz = lno eV/cm The resulting elec-
po

te electrons allows the ions to drag the electrons

gas Compton scattering ensures a rapid thermodynamic

elec rons and the photon gas, and the relative motion of

to the photon gas, allows Pdv work to be d~ne on the

photon gas, The photon gas has an

particle thermal, energy and it is

absorbs the gravitational energy of

energy density many times that of the

the wo~k done on the ph~ton gas that

accretion of the ions. TU the extent

that no new photons are produced within the time of compression of the

photon gas, the mean energy of the photons will increase. This increase in

energy of the photons or PdlV heating of the photon qas when visage to be

Cy(’lic. Each time the photon gas is heated by one layer of in-falling

matter, a fraction of these heated photons escapes and serves as the photol]

gas tita higher trm])eraturt’and fewer phc)ton for the succeeding Collapsing

l,]yert This process of cycl ic PdV comprc’ssion Of (J 1 ilnitf!dphot On gas ilf)(~

suhsequ(’nt diffusion and further bPiJtiI)g ~Iy another layer is what W(: b(li(’vc’

Lo I)(’ thr origin o! H htir(l sp(’rtrurn of gamma blJrsts. A (Irti]il(’timod(~lir)gof”

t)lisphrnonwllollif,currently uu(lerwiJy.

This work wus su])i)ortr~l

InstitlJtC of T(’(’hlloll)gy.

W(* nl(! ill(l(’l)trff to ~[Jb(’rt

A(:KN(’JWIKI)(;EHRN’I’

S:]rr:l(i[lo for (li~cussiorlt;,
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